Anterior dislocation of a posterior stabilised total knee arthroplasty secondary to a polyethylene tibial post fracture is rare. We report one such case in an 89-year-old Chinese woman who had undergone total knee arthroplasty using the Insall Burstein II prosthesis 7 years earlier. The failure was due to sagittal malalignment of the components. Owing to more pronounced anterior bowing of the distal femoral shaft in southern Chinese, neutral component placement is often biased toward hyperextension. When the knee reaches full extension, anterior impingement occurs. Surgeons must therefore take extra care in preoperative planning and bone cutting in this population.
INTRODUCTION
In posterior stabilised total knee arthroplasty (TKA), the polyethylene tibial post and metal femoral cam serve as a substitute for the posterior cruciate Anterior dislocation of Insall Burstein II total knee arthroplasty secondary to polyethylene tibial post fracture: a case report ligament, and thus facilitate femoral 'roll-back' and prevent posterior subluxation of the tibia during knee flexion. Most dislocations in posterior stabilised TKA are posterior; only a few are anterior. Some are caused by ligamentous laxity. A case of polyethylene tibial post fracture and posterior dislocation of a posterior stabilised TKA has been reported. 1 We report a case of anterior dislocation of a posterior stabilised TKA secondary to a polyethylene tibial post fracture, as a result of sagittal malalignment of the components.
CASE REPORT
In June 2008, an 89-year-old Chinese woman presented to our hospital with right knee pain. In 1995 and 2000, she had undergone left TKA and right TKA, respectively, for bilateral knee osteoarthritis, using the Insall Burstein II prosthesis (Zimmer, Warsaw [IN] , USA). She had comorbidities of hypertension, glaucoma, and cataract. Since mid 2007, she had noticed a metal clicking sound from the right knee. Gradually, she experienced mechanical knee pain accompanied by giving way, a sense of instability and frequent falls. In late 2007, she became house-bound and could only walk a few steps with a frame.
Physical examination showed a grade-III anteroposterior laxity of the right knee. Passive range of motion was from 5º to 130º. Lower limb neurological status was normal. Blood investigations showed a normal leukocyte count and there was no sign of local infection.
Anteroposterior radiographs showed a metal defect over the medial side of the tibial tray, with no evidence of implant loosening (Fig. 1a) . The knee dislocated anteriorly upon weight-bearing. Lateral radiographs revealed a marked anterior bowing of the femoral shaft. The femoral component was flexed 19º with reference to the sagittal mechanical axis of the femur, and the tibial component had a posterior slope of 9º (Fig. 1b) . Comparing radiographs of both knees, more bone had been resected from the tibial plateau in the right knee than the left.
In July 2008, the patient underwent revision TKA, using the Press Fit Condylar Sigma prosthesis (DePuy, Johnson and Johnson, Warsaw [IN], USA). Under anaesthesia, the knee could be hyperextended to 20º, with excessive anteroposterior laxity (Fig. 2) . Extensive metallosis of the synovium, with black discolouration, was noted inside the joint. There was substantial wear of the polyethylene tibial insert at the posterior aspect. This was more severe on the medial side, where the metal tray was also eroded (Fig. 3) . The tibial post was broken and buried inside the box of the femoral component, and covered by synovium. The medial and lateral collateral ligaments were intact. A 90-mm and a 30-mm stem were added to the femoral and tibial components, respectively; both were cemented into the bones. The extension gap was found to be excessively lax after reconstruction of the tibial plateau. With the use of a 20-mm tibial insert, a 4-mm distal lateral augment and 8-mm distal medial augment were needed to balance the extension gap; a 4-mm posterolateral augment was needed to balance the flexion gap (Fig. 4a) .
The patient's recovery was uneventful. At 2-year follow-up, the knee pain and sense of instability had disappeared. Range of motion was from 0º to 125º. The woman could walk with a quadripod for 20 minutes. The femoral component was in 10º flexion with reference to the sagittal mechanical axis, and the 
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Anterior dislocation of Insall Burstein II total knee arthroplasty 387 tibial posterior slope was 4º (Fig. 4b) .
DISCUSSION
TKA prostheses are commonly designed to accommodate 10º to 15º of hyperextension, but many retrieval studies have found a high incidence of anterior tibial post wear, ranging from 36% to 66%. [2] [3] [4] [5] The mechanism for such damage entails hyperextension of a mean of 6º during early and late stance phase in the gait cycle. 6 The intercondylar notch makes contact with the polyethylene post when the knee moves from flexion to extension or hyperextension. The tibial post serves as a mechanical stop during femoral component rotation and/or posterior translation.
To achieve good long-term results, implants should be aligned perpendicularly to the mechanical axes of the bones. 7 However, southern Chinese have more pronounced anterior bowing of the femur than their Caucasian counterparts, and the degree of bowing increases distally. 8, 9 When an intramedullary guide rod is used for positioning of the femoral component, it follows the curvature of the distal femur and moves anteriorly as it enters deeper into the bone. As a result, the femoral component is flexed with reference to the mechanical axis of the femur after implantation. Surgeons often face the dilemma of implanting the femoral component according to either the distal femoral anatomy or the sagittal mechanical axis. On the one hand, following the distal femoral bowing may flex the femoral component, but result in undesirable anterior impingement of the tibial post when the knee goes into hyperextension.
On the other hand, following the sagittal mechanical axis may cause relative extension of the femoral component and thus compromise the anterior cortex of the femur. In patients with substantial distal femoral bowing, it is advisable not to insert the intramedullary rod to its full length in order to avoid an over-extended femoral component. Modern posterior stabilised knee prostheses that enable more hyperextension should therefore be considered. The degree of posterior tibial slope in the bone cut varies according to different designs of posterior stabilised knee prostheses. When an extramedullary guide is used, it should be aligned with the mechanical axis of the tibia, not the shin or the anterior crest of the tibia. If the alignment is made parallel to the anterior tibial crest, it results in 3º less of tibial slope compared with use of an intramedullary guide. 10 In our patient, the posterior slope was 8º instead of 3º as recommended for the prosthesis. We postulated that the surgeon performing the primary TKA either deliberately increased the slope to match the tibial slope, or inadvertently removed more bone at the posterior part of the tibial plateau. Chinese patients have increased tibial slope, and this increases in the presence of degeneration. 10 In our patient, the early tibial post fracture was probably due to the lax extension gap, as more bone was resected from the right tibial plateau than the left. The increased extension gap permitted more hyperextension of the knee joint upon weight-bearing.
External measurement of lower limb alignment does not represent the underlying implant alignment. In our patient, the combined 19º flexion of the femoral component and 9º posterior slope of the tibial component corresponded to 28º of hyperextension of the implant when the lower limb mechanical axis merely reached 0º of extension. Excessive hyperextension led to accelerated anterior tibial post wear and subsequent fracture. After the fracture, the mechanical stop for further posterior translation of the femoral component was lost. The final result was continuous wear over the posterior aspect of the polyethylene tibial insert and anterior dislocation of the knee.
CONCLUSION
Anterior impingement and tibial post wear following TKA is not uncommon. Owing to more pronounced anterior bowing of the distal femoral shaft in southern Chinese, neutral component placement is often biased toward hyperextension. When the knee reaches full extension, anterior impingement occurs. Surgeons must therefore take extra care in preoperative planning and bone cutting in this population.
